9 Stream Water Quality Models

Section 9

Stream Water Quality Models

One common objective of water quality modeling studies is to be able to predict the impact of
different point and nonpoint source loading scenarios on surface water bodies. Many models predict
the impacts of different loading scenarios under different environmental conditions very well. The
input requirements for such models, however, are often beyond the scope of many modeling studies.
Simpler models may provide acceptable accuracy for a given set of environmental conditions and
require less input. The stream water quality models included with BASIQISAL2E and
TOXIROUTE—rprovide the user a means of performing simpler modeling studies with somewhat
limited data requirements. In situations where a continuous simulation model of the fate and
transport of water quality constituents in surface water bodies is required, the BASHpSInt

Source Model (NPSMgan be used.

QUALZE andTOXIROUTE are simple one-dimensional, steady-state moQaIAL2E uses

complex algorithms to simulate nutrients, biochemical oxygen demand, dissolved oxygen,
temperature, algae, and conservative and nonconservative subst&@XBEOUTE calculates final

and average concentrations of general water quality constituents based on a dilution and first-order
decay algorithm. Both models accept point source discharges and are suitable for specific flow
conditions. BASINS facilitates the setup of model input by automatically processing geographic and
point source data.

The BASINS system also enables the user to view output from these models in a spatial context. The
Visualizationtool allows the user to select a classification scheme for visually displaying various
flow and pollutant levels in each reach modeled.
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9.1 QUAL2E

Purpose

9.1 QUAL2E

TheQUALZ2E model allows users to simulate the fate and transport of water quality constituents in
streams under a given flow condition.

Application

QUALZE is a steady-state,one-dimensional receiving water quality model. Data processing and
preparation of an input file f@UALZ2E is automated within the BASINS systemQAJAL2E

simulation includes point source and reach data from BASINS View, as well as any user-supplied
nonpoint source data. Some of the BASINS data are tailored, with as few changes as possible, to
allow the input file to fulfilQUALZ2E requirements QUAL2E Windows Interface User's Manual
(USEPA, 1995) and@he Enhanced Stream Water Quality Models QUAL2E and QUAL2E-UNCAS:
Documentation and User Manu@rown and Barnwell, 1987) provide further details. Hydraulic
structures or dams are not retrieved by the GIS to support the configuration of the stream system
selected for simulation.

Procedures

Key Procedures
v Activate the Reach File theme
Select the reaches you want to simulate using QUAL2E
Select QUAL2E under the Models menu

Select a year for point source discharge

Import QUALINP.RUN using Run under the Import menu in QUAL2E

v
v
v
v/ Select conservative and nonconservative water quality constituents
v
v View and edit data

v

Click on Run to execute QUAL2E

1. In BASINS View, click on the check box next to the Reach File theme and make it active by clicking on
the theme legend text. Select the reaches you want to model. In general, remember the following three
points when you select reaches:
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+ Select connected reaches so that they build only one network.
» Do not select too many reaches.
» Reach lengths should not be significantly different.

Geographic selection IQUALZ2E simulation is different from that INPSM andTOXIROUTE

simulations because individual reaches in a cataloging unit are selected instead of a whole cataloging
unit or watershed. BASINS first checks the data pertaining to the selected reaches to find out
whether the selected reach network is acceptable for simulatio@With 2E. BASINS then

modifies the reach data slightly such tRadAL2E reach input requirements are satisfi€lJAL2E

reaches are divided into small computational elements of equal length such that each reach has an
integer number of computational elements. In natural systems it is not always possible to find
streams that will meet this requirement without adjustment. Therefore, reach lerQthaLRE

might appear slightly different from those in BASINS View.

2. Pull down theModelsmenu and sele@UAL2E(Screen 9.1.1).

3. Select the year of point source data you want to model (Screen 9.1.2).
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QUALZE

Select dizcharge year for point source loading from 0K,
Permit Cornpliahce Spzten:

Cancel

Screen 9.1.2

4. You will be informed that BASINS generates input data for CBOD, dissolved oxygen, fecal
coliform, nitrogenous species, and organic and dissolved phosphorus by default (Screen 9.1.3). All of
these substances are automatically selected so that any point source data are automatically processed
and included in th@UALZ2E simulation.

QUALZE

F

Default Parameters

CEOD, nitrogen cycle and phosphorus cycle are selected by
default. Select conservative and non-congervative conzshituents in
subsequent screens.

Screen 9.1.3

5. You will be prompted to select up to three conservative substances and one nonconservative
substance. The numbers in front of the substance name indicate the number of discharges in the
selected reaches and the total number of pounds discharged per year. After you select one
conservative substance in Screen 9.1.4, @ik You will then be prompted to select a second
conservative pollutant. If you do not want to select any more pollutantsCaioéel You will then
be asked to select a nonconservative substance.

QUALZE

Select 1zt conservative constituent:
#Dizchargers, TotLoad(lbz/vr], Parm.
[Fesize window ko view list.]

| 0000000.01. 2, 4 TRIMETHYL- BENZENE =] Cancel

Screen 9.1.4

6. Select a nonconservative substance or €iBKRICEL to model only the conservative substance(s)
previously selected.
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7. You will be notified how to load the input file (QUALINP.RUN)@UALZ2E (Screen 9.1.5).

QUALZE

Important Motice

BASIMNG haz created a QUALZE "RUN" file located in
'chbazingtmodelstqual2e’s qualinp. run’

After thiz mezzage QUALZE will be invoked. Choosze the "RUM
file" option from the "Import’’ menu to load the BASING' generated
RUM file.

L«]

Screen 9.1.5

8. You are now in thQUALZ2E graphical user interface (Screen 9.1.6). Ch#dgal filefrom the
Import menu and select QUALINP.RUN to load the input you have just created. You can use the
Next andBack buttons to move from screen to screen. You can clicknithex button to view a list
of all active and inactive screens, and you can go to any screen by clicking the appropriate button.
You can modify the data on any of these screens.

B QUALZE [QALZED10.INP) O] x|

File Edit Tool Utlitiez Import Help

Restore Graphics| Calc

QUALZE Simulation

Description of this run

Simulation Type Units
& Steady state & LS. units Maximum lterations 0
" Dynamic " Metric Time step [hours]

Starting day of simulation
™ Uncertainty Analysis

Total simulation length [hours] 30

UL

™ Flow Augmentation
[T Trapezoidal channels Time increment for RPT2 [hours] I:I

Stream System

Number of reaches I:I

Screen 9.1.6
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Tip:

If multiple point sources discharge to one computational element, QUAL2E cannot handle them as
separate entries. Only one discharger can be specified per computational element, forcing BASINS to
total all the dischargers in a computational element while preparing a QUAL2E input file. Therefore,
you might see “5 disch” (five dischargers together) or “3 disch” instead of a discharger name in the
Point Loads and Withdrawls screen in QUAL2E.

Tip:

When some of the necessary information is not available in BASINS View, a reasonable value is
assigned to fill the blank (for example, the temperature of point source discharges is assumed to
be 25°C). Some additional information is stored in DEFAULT.QZ2E, which can be viewed and
modified using any text editor. These data are also used to prepare an input file.

Tip:

In a QUALZE simulation, if the user selects a reach that has an upstream reach not included in
the current simulation, BASINS assumes that the selected reach is a headwater reach while
preparing the input file for QUALZE. If the user wants to carry over the effect of upstream
discharges, he or she might have to model upstream reaches separately, record the output flow
and concentrations, and type these numbers in the Headwater Source Data screen in QUALZE.

Tip:

By default QUAL2E uses 7Q10 flow as stream flow. You may change stream flow values to simulate
other conditions (e.g., mean flow).

Tip:

QUALZ2E uses its own numbering scheme for reaches. The reach number in the Reach File 1 (RF1)
database appears in the Reach Name column of Screen 2 (Stream Reach System).

Tip:

When a discharger is located at the most upstream or most downstream computational element
of the reach, the discharger location is shifted one computational element inside the reach
because QUALZE does not allow these two elements to receive point source discharges.

Tip:

The rating curve information for stream reaches is not generated automatically. You will have to
develop rating curves for all the reaches you are simulating and substitute the values in Screen 11
(Hydraulic Data).
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9. Save the project. ClidRun to execute the model.

10. You can view the output file after the model has run or you can view the output in BASINS View by
selectingVisualizefrom theModelsmenu. Refer to Section 9.3 for more information on the
Visualizationfeature. Clickyeswhen you are asked if you want to view the model output. BASINS
will display the model output using a text editor. Close the window when you are done. For more
information on using QUALZ2E and the Windows interfac®tdAL2E, see the references (Brown
and Barnwell, 1987; USEPA, 1995). In addition, @IeAL2E Windows interface user's manual is
included, in PDF format, in your BASINS installation under
\BASINS\MODELS\QUAL2E\USERMANL.

11. Click theGraphics button to begin the plotting program. Click REACHES button. This screen
(Screen 9.1.7) displays the reach network and the computational elements used for the simulation.
Note the locations of point sources. Cligke andExit to exit this screen.

 QUALZE REACHES [BALZED10.RCH) M =] E3

File  Edit Background

[ oOther Element

B Point Source
Withdrawal
Dam

Al 2w

Screen 9.1.7
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TUTORIAL

* In BASINS VIEW (TUTORIAL.APR file), display and activate the REACH FILE theme. Locate and select
the following reaches:

05010007012
05010007013
05010007014
* Select 1993 as the point source discharge year.
e Click CANCEL when prompted for a conservative substance.

* Once the QUAL2E Windows interface appears, select the Import menu and choose Run. Recall the
name of your input file is QUALINP.RUN. Select this file. Performing this action loads data from BASINS
into QUAL2E.

* Since there is no point source discharging any pollutant (according to PCS) in the three stream reaches
being modeled, all the elements in Screen 3 (Computational Elements) are standard elements and
Screen 17 (Point Loads and Withdrawals) is inactive. Assume that you know there is a point source
facility discharging at 9.2 kilometers upstream of the confluence of reaches 05010007013 and
05010007014. Also assume that you have the following information.

Point source facility name : Blacklick WWTP
Receiving stream reach id (Cuseg) : 05010007013

Treat (%) 0.0
Flow (m3/s) 0.5
Temperature (°C) 23.0
DO (mg/L) 5.0
BOD (mg/L) 50.0

In QUAL2E each reach is divided into multiple cells called computational elements. The length of each
computational element is 1.642 km (Screen 2, Stream Reach System). Therefore, Blacklick WWTP is
located at the 7th computational element of reach 05010007013. Note that reach 05010007013
becomes Reach No. 1 in QUAL2E. Change the type from S to P for the 7th element of Reach No. 1 in
Screen 3 (Computational Element). Uncheck all the boxes except BOD and DO in Screen 4 (Water
Quality Simulation). Open Screen 17 (Point Loads and Withdrawals), and you will find a blank line in
the table. Enter the facility name as Blacklick WWTP. Also enter flow and concentrations information as
shown above.

* Click on the Index button and open Screen 11 (Hydraulic Data). Data elements, except for Manning’s
roughness coefficient, in the Hydraulic Data screen are not available from the RF1 database.
Therefore, you will have to supplement the data from other sources. Assume depth versus flow and
velocity versus flow relationships are known. Using Figures 9.1.1 and 9.1.2, substitute the coefficients
and the exponents in appropriate fields of the Hydraulic Data screen.

* Convert them to cubic meters per second by dividing the numbers by 35.3. Now compare these
numbers with flows listed in the Headwater Source Data screen of QUAL2E. The default setup is to
simulate low flow condition, but you may change the values to simulate mean flow condition.
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* Open Screen 16 (Headwater Source Data) and write Headwater Names and corresponding flow values
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(note the units). Open BASINS ArcView and activate Reachfile 1 theme. Select the i tool and click on
the reaches you are simulating. Write MNFLOW (mean flow) and SVTINFLOW (low flow) values of
reaches 05010007013 and 05010007014. These flow values are in cubic feet per second.

* To plot a graph, select 1 as Starting Reach and 3 as Ending Reach. Note that the Flow versus Distance
option is selected as the Type of graph. Click Run and press OK to accept that the plot will be saved as
the selected file. The graph shows a plot of flow versus distance. You may plot water quality
constituents versus distance. Select 1 as Starting Reach and 3 as Ending Reach in the first graphics
screen. Select the Water Quality Constituents versus Distance option selected as the Type of graph and
click Next. Select Biochemical Oxygen Demand and Dissolved Oxygen. Click Run and press OK when
you are asked to confirm the filename in the Graphics Selection screen. Close the plot window when
you are done. Also close the QUAL2E Graphics window.
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9.2 TOXIROUTE

Purpose

TOXIROUTE provides a modeling tool for BASINS users to perform simple assessments of
pollutant concentrations in rivers.

Application

TOXIROUTE uses a simple first-order decay solution to simulate the transport of selected pollutants
in streams and rivers. This simplification provides an initial approach for examining concentrations

of discharged pollutants in receiving watdr@XIROUTE does not explicitly consider nutrient or
chemical reactions or transformations. In cases where algal growth or other significant chemical
processes are a concern, this simplified model might be inappropriatEOKIBOUTE model

assumes steady-state conditions, where the system has reached equilibrium. The methodology might
have limitations in cases where wet weather processes, such as nonpoint source runoff, predominate.
When theTOXIROUTE model is applied within BASINS, the model receives point source discharge
and reach data from BASINS View.

Procedures

Key Procedures
v Activate the Cataloging Unit Boundary theme in BASINS view
Select a cataloging unit
Select Toxiroute under Models menu
Select a year for point source discharge data
Select a pollutant
View and edit data, if necessary

4
v
4
v
4
v

Click Run to execute the model

9.2-1
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1. In BASINS View make Cataloging Unit Boundary the active theme and select a cataloging unit.

2. Pull down theviodelsmenu and seleGiOXIROUTE(Screen 9.2.1).

#2 BASINS 2.0
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3. Select the year of point source data you want to model (Screen 9.2.2).

TOXIROUTE [ %]

Select discharge vear for point source loading from g,
Permit Compliahce Syatem:

Cancel

Screen 9.2.2

4. TOXIROUTE will only simulate pollutant transport in certain reach types including A, E, M, R, S,
and T. The reach type is included in the Reach File, Version 1 database. If the selected study area
contains other reach typesT®XIROUTE warning dialog box will appear (Screen 9.2.3). This
dialog box includes a list of the reach segments that are not be considered in the simulation. Click
OK to continue.
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TOXIROUTE Warning E

i

Tuypes of reaches supported by BASIMNS include 4, E. M. R.Sand T. —
The following reach(ez] will not be considered:

0402071 01001
0402071 01002
040207101003
040207101004
0403071 01005
040301 01 006
040301 01007 LI

NAN201 01 0n2

Screen 9.2.3

You will be prompted to select a pollutant from a list of pollutants (Screen 9.2.4). If available,
BASINS View generates the point source data for the selected cataloginbQXIROUTE
automatically loads the information provided by BASINS View. To help you select a pollutant, the
two numbers before the pollutant name indicate the total number of facilities in the cataloging unit
and the total estimated load of all discharges combined in pounds per year, respectively.

TOXIROUTE

Select dizcharge parameter;
#Dizchargers, TotLoad(lbzdyr), Parm. ak.
[Fezize window to wview list.]

Screen 9.2.4

The first screen oFOXIROUTE (Screen 9.2.5) allows you to select pollutant-specific parameters
for simulation. There are six buttons immediately below the menu bar of each screen. If you place
the cursor on any of these buttons, you will see a brief description of the button in the status bar at
the bottom left corner of the screen. The buttons are, from left to ojgdmn, a new project file

(TXR file), open an existing project file save the project file go to the previous screemo to

the next screenandrun the model.

For the selected pollutant, enter the background concentration, parent molecular weight, child
molecular weight, and half-life. Background concentration refers to the concentration observed at the
upstream end of simulated reaches. Available monitoring data are typically used to estimate the
background concentration. The parent molecular weight and child molecular weight are not
significant if there is no degradation product (child chemical) produced during the decay of the
selected pollutant (parent chemical) (USEPA, 1985). The parent and child molecular weight are used
to calculate the child chemical concentration. The stream flow selection box lets you select 7-day
10-year low flow (7Q10) or mean flow. The 7Q10 is representative of dry summer conditions based
on a statistical analysis of flow data. Click the right arrow to go to the next screen.
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[ TOXIROUTE [ c:\basinsimodelouthtzrproj.txr ]

File Toolz Help
D[S ] [ «[r] [Ru]
Run Description |Tuturia| Example

Cataloging Unit 05010007

Chemical Data
Name |nFlSENIC, TOTAL [AS AS)

Background Conc. [ug/L] |“-“

Parent Molecular Yeight 1.0 Child Molecular Weight 1.0

Half Life I [vears 7]
Stream Flow 7010 -
NUM | 9:27 A
Screen 9.2.5

8. Inthe Reach List screen (Screen 9.2.6), you can view information about all of the reaches in the
cataloging unit, including their lengths and stream flows. Currently the NPS flows and NPS loads

[ TOXIROUTE [ c:\basinsimodelouthtzrproj.txr ]

File Toolz Help

Dl=S[E] [ <]>] [Ru

Reach No. Reach Name Reach Length [m]| Stream Flow [m*3{s] | I=]
1 05010007001 COMEMAUGH R 243I]1.I]95| B.339| e
2 05010007002 CONMEMAUGH R 58258.254 5.506
3 05010007003 CONEMAUGH R 20599.604 1.330
4 05010007004 COMEMAUGH R 3701.47 0.239
L 05010007005 QUEMAHONING CR 31704.078 0.098
[ 0L010007006 STONY CR 41682.008 0.129
Fi 05010007007 SHADE CR 13518.489 0.130
8 05010007008 SHADE CR 12070.080 0.037
| 05010007009 CLEAR SHADE CR 16676.244 0.051
10 05010007010 LITTLE CONEMAUGH R, 42003.879 1.133
11 05010007011 BLACKLICK CR 13035.687 0.698
12 05010007012 BLACKLICK CR 32830.617 0.536
- | |13 neENINNNsN13 Rl ACKLICK TR S BB PR1NK TRA n 9.!1L|ﬂ
R | 928 Akd
Screen 9.2.6
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10.

columns are not active. Use the horizontal and vertical scroll bars to view other parts of the screen.
You cannot edit any data on this screen. Click the right arrow to move to the next screen.

In the Discharger List screen (Screen 9.2.7), you can view/edit point source loading information. All
of the facilities (or dischargers) in the cataloging unit are listed regardless of their discharge of the
particular pollutant. You can edit the load limits from a facility by clicking on the cell and typing a
number. If a discharger is located at the most downstream point of a reach (the distance of the
discharger location from the endpoint of the reach is TOXIROUTE assigns the lesser of 1 meter

or 1 percent of the reach length as the distance from the bottom of the reach.

[ TOXIRODUTE [ d:\basins\modelout\txrproj.txr | O] x|
File Tool: Help
D [&] [«[*] [pu
Facility Name | NPDES Permit=
1 FAIRFIELD MANOR, INC. PADD44431
2 JOHNSTOWN CITY PADD26034
3 BLAIRSYILLE MACHINE PROD CO PADDDA499
4 WESTINGHOUSE ELECTRIC CORP PAODDDBY92
5 PEMELEC - SEWARD GENERATING STATION PADDD2054
b SHEESLEY SUPPLY CO PADDDGY 69
7 WINDBER AREA AUTH PADD26778
] SCM METAL PRODUCTS INC. PAD110591
9 BETHLEHEM STEEL CORP-JOHNSTOWN PAODDD2992
10 PORTAGE AREA SEVW AUTH PADD32611
11 EBENSBURG BORO MUN AUTH PADD22292
12 PENELEC CONEMAUGH PADDOS011
13 Pl Ifﬁ:rlf‘.ﬂ-HﬂMFn CITY GEFMFRATING STATINMW PannNNRN3:7 ﬂ
.ﬂ 3
| | [MUKM | 2:33 P
Screen 9.2.7

You can also add or delete a facility by clicking the right mouse button once. When you click the
right mouse button, a pop-up menu appears with two optidwsHbischargerandRemove

Discharger.If you choose to add a discharger, a blank line will appear at the bottom of the table. By
default the model will assign a value of 0.0 to the distance and load columns and will specify the
type as Discharger. You can edit the load and distance. After you enter data in any column for the
new discharger, press Enter/Return to accept. BASINS will then automatically activate the next cell
to the right. If you want to delete a facility, make any cell in the row of the facility active (click the
left mouse button on the cell) before you click the right mouse button and therRestente
Dischargerfrom the pop-up box. This is the last screenffOXIROUTE input. You can run the

model by clicking orRun.

The Output screen (Screen 9.2.8) lists concentrations on a reach basis. The Average Concentration
column lists average concentrations of the pollutant in reaches, whereas the Final Concentration

column lists the concentrations of the pollutant at the end of the reaches. The average concentration
of a reach is the mean value integrated for the total length of the reach. The final concentration is the
concentration at the downstream end of the reach. It should be noted that when one discharge or

several discharges are located at the extreme end of a stream reach, the resulting final concentration
of this reach is usually significantly higher than the average concentration due in large part to the
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B TOXIROUTE [ d:\basins\modelouttxiproj.txr ]

File Toolz Help

O =]

‘IPI Run

[=] E3

Dutput Screen

Reach Name Length [m]|TutaI Flow [m“3fs]|Avg. Conc. [ugfl=
05010007001 |CONEMAUGH R 24301.096 6.389 0.6
05010007002 | CONEMAUGH R h8258.254 h.506 0.00
05010007003 | CONEMAUGH R 20599.604 1.330 0.00
05010007004 | CONEMAUGH R 3701.491 0.239 0.00
05010007005 QUEMAHONING CR 31704.078 0.09% 0.00
050710007006 |STONY CR 41682.008 0.129 0.00
05010007007 |SHADE CR 13518.489 0.130 0.00
05010007008 | SHADE CR 12070.080 0.037 0.00
05010007009 |CLEAR SHADE CR 165h76.244 0.051 0.00
05010007010 |LITTLE CONEMAUGH R, N BR 42003.879 1.133 0.00
05010007011 |BLACKLICK CR 13035.687 0.698 5.95
05010007012 |BLACKLICK CR 32830.617 0.536 0.00
jﬂ'l nnFnNi1i BRLACKIICK PR S BA ?R1NK 7RE n2a1 ﬂﬂ
| [ MUK | 2:35 P
Screen 9.2.8

location of the discharges. The Child Concentration column shows the final concentrations of the
chemical produced during the decay of the parent chemical. Use the scroll bars to view the hidden
parts of the screen. You need not save the output file. Each time you run the model, it generates an
output file with the project name as the file name and .out as the filename extension. You can save

the output under any name by select8aye Outputinder theFile menu. You can view the output
by selectingvisualizeunder theModelsmenu in BASINS View. Refer to Section 9.3 for further

details.
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9.3 Visualization

Purpose

With Visualization, the user can view model output graphically in BASINS’ GIS environment.
Streams are displayed in different colors to portray the relative magnitude of flow and pollutant
concentrations.

Application

Visualizationis a tool included in BASINS to allow the user to view the model results in the
BASINS View environment. In this way the model results can be interpreted spatially. Using this
approach, the user can concurrently view other relevant data, such as land use, point source
locations, and gaging stations. Currently, BASINS supports visualization ®OKEROUTE and
QUALZ2E simulation resultdNPSM output cannot be viewed in BASINS.

Procedures

Key Procedures
Select Visualize under the Models menu.
Select a model name
Select an output file

Select or edit the classification scheme when prompted

9.3-1
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Visualizing TOXIROUTE Output

TOXIROUTE simulates one pollutant for all reaches in a cataloging unit during each application. The model
output contains four elements—average concentration, final concentration, child concentration, and stream
flow. In BASINS View, you can choose one of the four elements to visualize.

1. In BASINS View pull down théodelsmenu and seledtisualize

2. Choose “TOXIROUTE output file” in the output file type selection dialog box (Screen 9.3.1).

Model ¥Yizualization E

Select output file tppe to vizualize:

| TOXIROUTE output file =] Cancel |

Screen 9.3.1

3. Specify theTOXIROUTE output file name in the file selection dialog box (Screen 9.3.2). The
TOXIROUTE output files are located in the \BASINS\MODELOUT directory. An output file has the
same name as tHOXIROUTE project name, but it has an .out extension. When a file is created in
the TOXIROUTE output screen, you have the option to choose any name for an output file by
selecting th&Save Outpubption under th&ile menu. The default project name is TXRPROJ, and
therefore the default output file name is TXRPROJ.OUT. After you have selected the output file
name, clickOK.

Select TOXIROUTE hle to visualize:

File M arne: Directories: ak

| berproj.out c:vbasing\modelout

= o - Canicel
= basins

£ hspfl

£ test

£ wisualiz

-

[«|

Lizt Filez of Type: Dirives:
| TOXIROUTE output [*out] = | o ]

Screen 9.3.2
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4. Select the output element you want to visualize in the dialog box, as shown in Screen 9.3.3. Note that
the name of the pollutant (e.g., “CBODU (20 deg C), calculated”) appears in the text in the dialog
box.

Model Yizualization

Select TOXIROUTE output field to vizualize for i
ARSEMIC, TOTAL [A5 A5]:

Cancel

Screen 9.3.3

5. The next dialog box (Screen 9.3.4) asks you whether you want to use previously saved ranges to
group results for visual display. If you have not previously selected a scheme or you want to develop
a new scheme, cliddo. If you want to use an existing scheme, c@s You will be prompted to
specify the file name of the scheme. Once a file has been selected, a dialog box will prompt you to
accept or modify the selected classification (Screen 9.3.5). If needed, make modifications and select
OK to continue.

Model ¥izualization

9 Do you want to uge an existing classification scheme?

es
Screen 9.3.4
Model Yisualization
Accept or modify the selected classification:
1 class-minirmurn |1 o
1 class-masimurn [0 Cancel

2 class-miirmurn | 733 896
2 class-magimurn | 733,896
3 class-minirmurn | 733 896
3 class-magimurn | 1092 78
4 class-minirmurn | 1092 73
4 class-magimurn | 1834 52
5 class-miirmurn | 1534 62
B class-magimurn | 3157 45

Screen 9.3.5

6. From the classification scheme definition box (Screen 9.3.6), you can select default settings of
classes, modify default classes, or edit previous settings of the saved schemes.

9.3-3
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Model Vizualization ]
Define clagzification scheme:
ak.
Mumber of clazzes [2-10] | 4
Duantile/nterval | Quartile Cancel

R ampCalors/R andamCalars | FampColars

Screen 9.3.6

7. The next dialog box (Screen 9.3.7) gives you the option to save the current settings of the
classification scheme for future use. If you do not want to save themNdicBtherwise, clickres
and you will be prompted to provide a name for the scheme.

Model ¥izuahzation

9 C'o you want to save the current clazsification scheme’?

Screen 9.3.7

8. Screen 9.3.8 displays the results. One of the two windows has the banner “TOXIROUTE:
F=filename, output element name” (e.g., Average Concentration). Notice that the new active theme
includes the pollutant name and the legends for the classification scheme. You can double-click with
the left mouse button on the window banner for a full screen view.

Visualizing QUAL2E Output

QUALZE output can include temperature, dissolved oxygen, BOD, algae, nutrients, fecal coliform, and up to
three conservative substances and one nonconservative substance. The output file also includes the values of
a large number of intermediate variables (or components), which are calculated during the simulation. You
might often find it very useful to visualize these variables (e.g., the components of dissolved oxygen

balance). Therefore, the pollutant selection dialog box shows a long list of items from which you can choose.
QUALZE output visualization displays only the reaches that were included in the simulation.

Note: The Windows interface @QUALZ2E can graph model results, but cannot map them.
1. In BASINS View pull down thélodelsmenu and seleatisualize
2. Choose “QUALZE output file” in the output file type selection dialog box (Screen 9.3.9).
3. Specify theQUALZ2E output file name in the file selection dialog box (Screen 9.3.10) QUL 2E
output files are located in the \BASINS\MODELS\QUALZ2E directory. There aréXdAL2E

output files. Both have the same name asQbAL2E input file (e.g., QAL2E002.INP), but each
has a different extension. The summary output file has an .out extension, which is displayed after
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Eile Edt iew ITheme Graphicz Tapget .é.ssess Mu:u:lel Beport  Lookup  Ltlity  Window  Help

. @ ..@. ... E@

1.385.279.41
2034364 .87 3

2 TOXIROUTE: F=txrproj. Average Conce.. !E[-

| ARSENIC, TOTAL|* Mew | Open | Pririt |
0.000-0.000
0660-0.650 o
06605 950 |

™/ 5.958-16.440
NND [ ata ugil

PermitCompliance
¥

BASIMNG View -
TOIROUTE: F=tx [F|r||| Dovera E-l .ancent

Industrial F acilitias
T

Toxic R elease Inve
T

Mo M ation al Friority

o
=
=}
=
wr

Hazardous and Sol
T

m‘m

o
o
i
[

W ater Quality Stati

Bacteria Stations /

- ~

Screen 9.3.8

[SS]E E E  E E E

I
B
7y

|

4

S| K

Model Yizualization [ ]

Select output file pe ta visualize: )8

LA ZE output file Cancel

Screen 9.3.9

each simulation run within tHQUALZ2E interface. The other output file has a .dou extension (e.g.,
QAL2E002.DOV), and it is used in tREJAL2E output visualization process. Therefore, in the
visualize file selection dialog box you will be prompted to choose only the DOU file. GKclfter
you have selected the output file name.

4. Select the output element you want to visualize in the dialog box, as shown in Screen 9.3.11.
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Select QUALZE hle to visuahze:

File: Mame: Directaries: ak
| gal2e00 . dou o \basing‘madelshqualZe
= ot . Cancel
= basins —
[= models
B qualZe
£ usermanl
Lizt Filez af Type: Dirivies:
| QUALZE output [*.dou) B3 | =]

Screen 9.3.10

Model ¥Yizualization E

Select QUALZE output parameter to visualize: g,
[Rezsize window to view list.]

Carzel

Screen 9.3.11

5. The next dialog box (Screen 9.3.12) asks whether you want to use previously saved ranges to group
results for visual display. ClicMo if you do not have any, or want to create a new presentation
scheme. If you want to use an existing scheme, ¥ekand you will be asked to specify the file
name of the scheme. Once a file has been selected, a dialog box will prompt you to accept or modify
the selected classification (Screen 9.3.13). If need, make modification andXd¢€lectontinue.

Model Yizualization 5]

9 Do you want ko uge an exizting claszification scheme?

Screen 9.3.12

9.3-6



9.3 Visualization

Model Vizualization E

Accept or modify the selected classification:

ok,

1 class-minirmurn |

1 class-mawimum |0

Cancel

2 class-minirmurn | 733,996

2 class-mawimum | 733.296

3 class-minirmurn | 733,996

3 class-mawimum | 1092.78

4 clags-minimurn | 1092.78

4 class-mawimum | 1834.62

B class-minimurn | 1534.62

B class-mawimum | 315745

Screen 9.3.13

From the classification scheme definition box (Screen 9.3.14), you can select default settings of

classes, modify default classes, or edit previous settings of the saved schemes.

Model Yizualization E

Define clazsification scheme:

ok,

Mumber of clazzes [2-10] | 3

Buantilednterval | Quartils

Cancel

RampCalorz/R andamCalars | R ampCalars

Screen 9.3.14

The next dialog box (Screen 9.3.15) gives you the option to save the current settings of the
classification scheme for future use. If you do not want to save thenNdicBtherwise, clickres

and you will be prompted to provide a name for the scheme.

Model ¥isuahzation

9 Do you want to save the curent clazsification scheme’?

Screen 9.3.15
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8. Screen 9.3.16 displays reaches that were included in the QUALZ2E simulation each color-coded

according to the selected presentation scheme. One of the two windows has the banner “QUALZ2E:
F=filename, output element name” (e.g., Biochemical Oxygen Demand). Notice that the new active
theme includes the selected output element name and the legends for the classification scheme. You
can double-click the left mouse button on the window banner for a full screen view. You might want
to check the Reach File,V1 theme to view other reaches in the cataloging unit. Other themes can be
viewed to examine related information with the model visualization.
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